Different metabolic fate of two carbons of glycolate in its conversion to serine in Euglena gracilis z.
In our preceding work (A. Yokota, Y. Nakano, and S. Kitaoka, 1978, Agric. Biol. Chem. 42, 121-129), extensive decarboxylation of glycolate carboxyl carbon during its metabolism in Euglena gracilis suggested occurrence of a metabolic pathway of glycolate different from that of higher C3 plants. In the present report, we establish the Euglena glycolate pathway from characteristics of the decarboxylation of the carboxyl carbon and from the metabolic fate of hydroxymethyl carbon of glycolate. The ratio of the decarboxylation of the carboxyl carbon of glycolate to the total metabolized carbon increased with increasing metabolic rate in an asymptotic fashion. Thus, the ratio was 20% at the metabolic rate of 0.05 nmol of glycolate/10(6) cells/min, but it was over 60% at the rate of more than 0.35 nmol/10(6) cells/min after 2 min of incubation. Metabolic products were also changed depending on the rate of metabolism of glycolate; glycine was the main product at the low rate of glycolate metabolism and the contribution of glycine was reversed by the increased contribution of evolved CO2 at the high rates. At the metabolic rate of 1.5 nmol of glycolate/10(6) cells/min, the rate of the decarboxylation was 1.0 nmol of CO2/10(6) cells/min, which could not be explained by the extremely low activity of glycine synthase in Euglena. Experiments with [2-14C]glycolate showed that exogenously added formate and methionine caused accumulation of radioactive formate. Based on these results, we have proposed that the glycolate metabolism of E. gracilis consists of glycine and formate pathways and that the relative contribution of both pathways to the glycolate metabolism depends on the metabolic rate of glycolate.